Urine drug screens (UDSs) are used to identify the presence of certain medications. One limitation of UDSs is the potential for false-positive results caused by cross-reactivity with other substances. Amphetamines have an extensive list of cross-reacting medications. The literature contains reports of false-positive amphetamine UDSs with multiple antidepressants and antipsychotics. We present 2 cases of presumed false-positive UDSs for amphetamines after ingestion of aripiprazole. Case 1 was a 16-month-old girl who accidently ingested 15 to 45 mg of aripiprazole. She was lethargic and ataxic at home with 1 episode of vomiting containing no identifiable tablets. She remained sluggish with periods of irritability and was admitted for observation. UDS on 2 consecutive days came back positive for amphetamines. Case 2 was of a 20-month-old girl who was brought into the hospital after accidental ingestion of an unknown quantity of her father's medications which included aripiprazole. UDS on the first day of admission came back positive only for amphetamines. Confirmatory testing with gas chromatography-mass spectrometry (GC-MS) on the blood and urine samples were also performed for both patients on presentation to detect amphetamines and were subsequently negative. Both patients returned to baseline and were discharged from the hospital. To our knowledge, these cases represent the first reports of false-positive amphetamine urine drug tests with aripiprazole.
We present 2 cases of presumed false-positive UDSs for amphetamines after ingestion of aripiprazole. Case 1 was a 16-month-old girl who accidently ingested 15 to 45 mg of aripiprazole. She was lethargic and ataxic at home with 1 episode of vomiting containing no identifiable tablets. She remained sluggish with periods of irritability and was admitted for observation. UDS on 2 consecutive days came back positive for amphetamines. Case 2 was of a 20-month-old girl who was brought into the hospital after accidental ingestion of an unknown quantity of her father's medications which included aripiprazole. UDS on the first day of admission came back positive only for amphetamines. Confirmatory testing with gas chromatography-mass spectrometry (GC-MS) on the blood and urine samples were also performed for both patients on presentation to detect amphetamines and were subsequently negative. Both patients returned to baseline and were discharged from the hospital. To our knowledge, these cases represent the first reports of false-positive amphetamine urine drug tests with aripiprazole. In both cases, aripiprazole was the drug with the highest likelihood of causing the positive amphetamine screen. The implications of these false-positives include the possibility of unnecessary treatment and monitoring of patients.
Urine drug screens (UDSs) are commonly ordered in the emergency department (ED) in evaluation of patients with suspected or confirmed drug ingestion. They are useful in detection of parent compounds or their metabolites after intentional or accidental ingestion of a substance. The most common types of UDSs use qualitative immunoassay techniques to detect substances at concentrations above a certain threshold. 1 UDSs are widely used because they are inexpensive, sensitive, easy to perform, and provide results quickly. 2 The major drawback of UDSs, compared with the quantitative gold-standard gas chromatography-mass spectrometry (GC-MS), is that they lack specificity, which results in a high rate of falsepositive results. 1, 2 In particular, amphetamine testing is most commonly implicated in false-positives with .30 substances identified to have cross-reactivity. 1, 3 A majority of these false-positive results stem from compounds that are structurally similar. More reliable testing methods such as GC-MS are used to rule out false-positive UDS results. 2 Aripiprazole is an atypical antipsychotic indicated for multiple psychiatric disorders. 4, 5 In addition to 5-HT 2A antagonism, it has unique activity as a partial dopamine agonist that may represent a therapeutic advantage compared with other second-generation antipsychotics. 5 Aripiprazole's tolerability and favorable side effect profile make it a popular therapeutic option. 5, 7 To our knowledge, there are no published reports about aripiprazole causing false-positive amphetamine toxicology screens. However, other psychotropic drugs have been implicated, including tricyclic antidepressants, 1,2 trazodone, [1] [2] [3] 8, 9 and bupropion. [1] [2] [3] 10, 11 We report 2 pediatric patients who had falsepositive UDSs after accidental ingestion of aripiprazole.
CASE SERIES Case 1
A 2-year-old girl with no significant medical history was brought to the pediatric ED by her parents after suspected ingestion of her father's aripiprazole. She was found holding an open bottle of aripiprazole 15-mg tablets. According to the parents, there were initially 5 tablets in the container, and only 2 tablets were found after the patient was discovered holding it. The patient was lethargic and ataxic at home and experienced 1 episode of vomiting. No tablets were identified in the patient's emesis.
On admission to the ED, the patient was hypothermic with a temperature of 95.6°F. All other vital signs and laboratories were within normal limits at this time. As part of our hospital's policy for treatment of all potential ingestions, blood acetaminophen and salicylate levels were obtained and were undetectable. A urine sample for a UDS was unable to be obtained until the early morning because the patient arrived at midnight and slept throughout the night. On physical examination, the patient was noted to be sleepy but arousable with intermittent periods of agitation. The local Poison Control Center was contacted and recommended supportive care for potential aripiprazole ingestion, and the patient was admitted to the PICU for further monitoring. She received only normal saline and Lactated Ringer's infusions while in the hospital.
A urine drug screen was performed on the morning after admission and revealed an amphetamine concentration of 1048 ng/mL. The assay used at our hospital has a threshold for detection of 300 ng/mL. After the first positive UDS, Child Social Services was contacted to investigate family dynamics and child safety. Repeat urine testing the following day again tested positive for amphetamines with a slightly lower concentration of 949 ng/mL. Blood samples from the time of admission and urine samples from the day after admission were sent to an outside laboratory for quantitative amphetamine confirmatory testing. Both confirmatory tests were negative for amphetamine, suggesting that the in-house UDS represented false-positive results. The child's lethargy resolved with time, and there were no further medical issues. She was discharged from the hospital with her parents 2 days after admission.
Case 2
A 20-month-old girl with no significant medical history presented to the pediatric ED for possible accidental ingestion after being found in her crib holding her father's weekly pill organizer. The pill box was open with medications scattered throughout the crib. According to the father, a 1-week supply of his medications included the following cumulative drugs and dosages: alprazolam 2.5 mg, fluvoxamine 2100 mg, clonazepam 17.5 mg, buspirone 420 mg, and aripiprazole 35 mg. The father reported noncompliance with his medications and therefore could not definitively state how much of each medication was in the pill organizer at the time.
On presentation to the ED, the parents reported that their daughter was more sluggish than usual. She was unable to stand or ambulate without falling. All vital signs were within normal limits. Acetaminophen and salicylate assays were negative.
The initial UDS from admission tested positive only for amphetamines at 311 ng/mL. A repeat UDS 5 hours after admission was negative. The local poison control center was contacted, and the patient was admitted to the PICU for close monitoring. In response to the positive urine amphetamine findings, local police questioned the father and detained him overnight.
Similar to the previous case, the initial urine specimen and blood samples, drawn 6 hours after arrival to the ED, were sent to an outside laboratory for confirmatory amphetamine testing. All confirmatory laboratory work was negative suggesting a false-positive amphetamine toxicology screen.
The patient was monitored in the PICU for 1 day and returned to her baseline mental status and functionality the day after admission. However, the patient remained in the hospital for a total of 4 days pending the clearance of a social hold imposed by Child Social Services.
DISCUSSION
To our knowledge, this case series is the first to document potential falsepositive UDSs after accidental ingestion of aripiprazole. Case 1 represents a more compelling argument because aripiprazole was the only known drug ingested before the urine toxicology screen. In both cases, the presentation of drowsiness, lethargy, and ataxia were more consistent with ingestion of an atypical antipsychotic than with amphetamines. Neither patient experienced any of the classic sympathomimetic symptoms of amphetamine toxicity (eg, hyperthermia, hypertension, tachypnea, hyperreflexia, tremor, or mydriasis). 12 A study by Matteucci et al reviewed 47 cases reported to the California Poison Control System of children ,6 years of age with accidental methamphetamine poisoning. 13 On the basis of their results, 82% of children with methamphetamine exposure presented with agitation, making it even less likely that the 2 children in our case series ingested amphetamines. 13 Case 2 presents a muddier picture because of the possibility of a mixed ingestion. Alprazolam and clonazepam have never been documented to cause false-positive amphetamine UDSs. Furthermore, the urine benzodiazepine assay was negative. The remaining potential cross-reacting agents were fluvoxamine, buspirone, and aripiprazole, none of which have been implicated in false-positive amphetamine results in the literature. It is not possible to determine definitively which drug was responsible for the false-positive result in this case, but we suspect aripiprazole given our experience with the patient from Case 1 from just a few weeks earlier.
There are several limitations to UDS immunoassays. Most important, poor specificity is associated with a risk of false-positive testing. 2 A negative result does not exclude the possibility that the substance is present if it is below the lower threshold of detection. Additionally, there is no way to quantitatively correlate a positive result with the extent of exposure. Therefore, immunoassays are the first step in a 2-step system, in which all positive results must be confirmed by more reliable methods such as GC-MS. 2 In our case series, the confirmatory samples sent to outside laboratories were negative, indicating that these were most likely false-positive amphetamine screens.
Confirmatory testing should take into account other substances that are known to cause false-positive tests. For example, in our cases, we not only tested for amphetamines but also pseudoephedrine, ephedrine, and ecstasy. All of these drugs have structures or metabolites similar to that of methamphetamine. Although this is not an inclusive list, testing for all known substances would not be practical in the clinical setting. Because both patients reported here are children, the likelihood that they ingested other medications than what was reported is unlikely. In addition, on review of the list of medications that each child had access to, none have been known to cross-react with amphetamine assays. Because the only common substance ingested was aripiprazole, it heightened our suspicion that aripiprazole may be responsible for the false-positive results.
Aripiprazole levels were not drawn to confirm our suspicion that the falsepositive amphetamine results were secondary to aripiprazole ingestion. This was mainly due to the results not affecting the clinical care of the patient and the lack of immediate availability of the results. This may be an area of future interest so that the threshold for a false-positive amphetamine test can be defined.
Another confounder in our cases is that we use enzyme multiplied immunoassay technique as our initial immunoassay for UDS. Because these are the first 2 cases of false-positive amphetamine testing due to aripiprazole that we are aware of, the cross-reaction may be specific to our reagents and testing method and not ubiquitous throughout all assay methods.
As with other reports of pediatric accidental ingestions, our information is limited to the history provided by the patients' families. It is not possible to know what drugs were truly in the pill bottle or pill organizer. There is always a possibility that the families provided us with misinformation. However, we have no reason to suspect that in either case. In both cases, the pediatricians educated the families on keeping curious children safe from dangerous medications. Furthermore, despite initial involvement of social services and law enforcement, both families were ultimately cleared of any offenses.
Positive UDSs can have serious social and legal implications. In particular, screens that are falsely positive for drugs of abuse can lead to consequences with social services and law enforcement. In the worstcase scenario, parents may serve jail time or lose custody of their children for child endangerment. Despite the outcome of the investigations, falsepositive assays may lead to prolonged hospital stays and increased costs pending the release of social holds.
The manufacturer of aripiprazole was notified of the potential false-positive urine screens. They were unaware of any other cases of false-positive urine amphetamine assays after ingestion of aripiprazole. In addition, it is unclear whether aripiprazole could cause false-positive UDS in adults. Aripiprazole pharmacokinetics may behave differently in adult patients with respect to absorption, distribution, metabolism, and excretion. 6 It is possible that our case series represents a toxicokinetic phenomenon only experienced by pediatric patients. Nevertheless, UDSs are commonly used by employers, and employment is contingent on passing a toxicology screen. Falsepositive screens for amphetamines could create a barrier to new employment or a risk to continued employment or threaten professional licensure for individuals on aripiprazole; furthermore, in the case of accidental ingestion by toddlers, these consequences could affect adult caregivers.
In summary, we suspect that accidental ingestion of aripiprazole was associated with false-positive amphetamine UDSs in 2 children that presented to our pediatric ED. Clinicians need to be aware of the potential for false-positive UDSs secondary to aripiprazole ingestion. Clinicians should always assess the complete clinical picture and order confirmatory quantitative testing to verify any preliminary positive urine toxicology results. 
